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Description 
Mobile Communication System 

Technical Field 

The present invention relates to a mobile communication 
system which sets an asymmetrical data communication channel 
in which a transmission rate of communication data transmitted 
from a mobile station to a base station differs from a transmission 
rate of communication data transmitted from a base station to a 
mobile station. 

Background Art 

Fig. 1 is a configuration view illustrating a conventional 
mobile communication system of Japanese Patent Application 
Laid-Open Hei 8-331153. In Fig. 1, reference numerals 1, 2, 3 
and 4 designate a mobile station installed in a movable car and so 
on, low speed transmission means for transmitting 
communication data of a low transmission rate to a base station 5, 
high speed reception means for receiving communication data of a 
high transmission rate from the base station 5, and an up -link of 
a data communication channel, respectively. Reference 
numerals 5, 6, 7 and 8 designate the base station which radio 
communicates with the mobile station 1 belonging to a radio 
covered area, low speed reception means for receiving 
communication data of a low transmission rate from a mobile 
station 1, high speed transmission means for transmitting 
communication data of a high transmission rate, and a down-link 
of the data communication line. 

An operation of this mobile communication system will be 

described below. 

For example, when the mobile station 1 need transmit 
communication data to a communication apparatus (not shown) 
connected to a public communication network, the mobile station 
1 receives a control channel of the base station 5 and transmits a 
call through the control channel allocated to the mobile station 1. 
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That is, the mobile station 1 transmits control information 
necessary for radio communication to the base station 5 through 
the control channel (for example, information to the effect that 
the mobile station 1 transmits communication data to the base 
station 5 at a low transmission rate, while the mobile station 1 
receives communication data from the base station 5 at a high 
transmission rate). 

When the control information is transmitted from the 
mobile station 1, the base station 5 transfers the control 
information transmitted from the mobile station 1 to a mobile 
switching center and so on (not shown). After the mobile 
switching center and so on allow a request of the mobile station 1, 
the base station 5 sends information to the effect that the request r 
has been allowed to the mobile station 1 through the control 
-channel-: — — - — — — ■ — • . ^ 

Thus, the transmission rate of communication data 
transmitted from the mobile station 1 to the base station 5 is set 
to a low transmission rate,: while the transmission rate of 
communication data transmitted from the base station 5 to the 
mobile station 1 is set to a high transmission rate. Therefore, 
asymmetrical radio communication can be achieved in which the 
up-link 4 differs from the down-link 8 in the transmission rate. 

Since the conventional mobile communication system is 
formed as described above, the asymmetrical radio 
communication may be achieved in which the up-link 4 differs 
from the down- link 18 in the transmission rate. However, means 
for changing the transmission rate of communication data is not 
provided. Thus, once the transmission rate of communication 
data is set, even though a data amount is changed in accordance 
with passed time, the transmission rate cannot be changed to a 
transmission rate corresponding to the changed data amount. 
The conventional mobile communication system has the above- 
described problem. 

The present invention has been made to solve such a 
problem. It is an object of the present invention to provide a 
mobile communication system in which after the transmission 
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rate of communication data is set once, the transmission rate of 
communication data may be changed appropriately. 

Disclosure of the Invention 

In a mobile communication system of the present invention, 
a mobile switching center changes a transmission rate of 
communication data transmitted from a mobile station to a 
communication apparatus in accordance with a request from the 
communication apparatus and so forth connected to the mobile 
station, a public communication network or the like. 

In such way, even though a data amount of communication 
data transmitted from the mobile station to the communication 
apparatus varies after the transmission rate of communication 
data has been set once, the transmission rate may be 
appropriately changed to a transmission rate corresponding to the 
changed data amount. 

In the mobile communication system of the invention, the 

mobile switching center changes a transmission rate of 

communication data transmitted from the communication 
apparatus to the mobile station in accordance with a request from 
the mobile station or the communication apparatus. 

In such way, even though a data amount of communication 
data transmitted from the communication apparatus to the 
mobile station is fluctuated after the transmission rate of 
communication data has been set once, the transmission rate may 
be appropriately changed to a transmission rate corresponding to 
the changed data amount. 

In the mobile communication system of the invention, the 
mobile switching center changes the transmission rate of 
communication data transmitted from the mobile station to the 
communication apparatus or communication data transmitted 
from the communication apparatus to the mobile station 
individually and independently in accordance with a request from 
the mobile station or the communication apparatus. 

Thus, even though a data amount of communication data 
transmitted from the mobile station to the communication 
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apparatus or from the communication apparatus to the mobile 
station is fluctuated after the transmission rate of communication 
data has been set once, the transmission rate may be 
appropriately changed to a transmission rate corresponding to the 

changed data amount. 

In a mobile communication system of the invention, the 
transmission rate changed by the mobile switching center belongs 
to a range of high speed data transmission. 

Thus, when the data amount is markedly large, the 
transmission time may be shortened. 

In a mobile communication system of the invention, the 
transmission rate of communication data change^ by the mobile 
switching center belongs to a range of medium speed data 
transmission. 

Thus, radio communication corresponding to a data amount 

may be achieved. , 

In a mobile communication system of the invention, the 
transmission rate of communication data changed by the mobile 
switching center belongs to a range of low speed data 
transmission. 

Thus, when a data amount is small, radio communication 
corresponding to the data amount may be achieved. 

In a mobile communication system of the invention, the 
range of the low speed data transmission includes intermittent 
data transmission. 

Thus, a data communication channel may be released in a 
period in which no communication data are transmitted. 

In a mobile communication system of the invention, 
TDMA/TDD system, TDMA/FDD system, time-divided 
CDMA/TDD system, time-divided CDMA/FDD system or 
CDMA/TDD system is used as a transmission system of the high 
speed data transmission. 

Thus, the high speed data transmission may be performed 
using the above system and so on. 

In a mobile communication system of the invention, 
TDMA/TDD system, TDMA/FDD system, time-divided 
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CDMA/TDD system, time -divided CDMA/FDD system or 
CDMA/TDD system is used as the medium speed data 
transmission. 

Thus, the medium speed data transmission may be 
performed using the above system and so on. 

In a mobile communication system of the invention, 
TDMA/TDD system, TDMA/FDD system, time-divided 
CDMA/TDD system, time-divided CDMA/FDD system or 
CDMA/TDD system is used as a transmission system of the low 
speed data transmission. 

Thus, the low speed data transmission may be performed 
using the above system and so on. 

In a mobile communication system of the invention, when 
there are a plurality of mobile stations which transmit/receive 
communication data through the base station, the mobile 
switching center is provided with a transition state control 
processor for managing a transition state of a transmission rate 
for each of the plurality of mobile stations. 

Thus, even though there are the plurality of mobile stations 
which transmit/receive communication data through the base 
station, the transmission rate of communication data may be 
accurately changed. 

In a mobile communication system of the invention, the 
mobile switching center is provided with a priority control 
processor for managing a setting operation of a data 
communication channel by the mobile switching center and a 
changing operation of a transmission rate by the mobile switching 
center. 

Thus, the setting operation and so on of the data 
communication channel may be surely managed. 

In a mobile communication system of the invention, when 
the mobile station registers a location thereof, the mobile 
switching center registers the kinds of the transmission rates to 
be handled by the mobile station and a rate switching time of the 
mobile station. 

Thus, the mobile switching center may change the 
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transmission rate of communication data promptly if necessary. 

In a mobile communication system of the invention, the 
mobile switching center stores the transmission rate to be 
handled by the mobile station, and is provided with an 
information memory for storing the rate switching time of the 
mobile station. 

Thus, the mobile switching center may surely grasp the 
transmission rate and so on to be handled by the mobile station. 

In a mobile communication system of the invention, when 
the mobile station and the communication apparatus start 
transmission of communication data, the mobile switching center 
selects the maximum transmission rate allowable by a datar 
communication channel in current use from among transmission 
rates to be handled by the mobile station and sends transmission - 
rate information on the maximum transmission rate to the base 
station and the mobile station. 

Thus, the transmission time of communication data may be 
shortened. 

In a mobile communication system of the invention, the 
mobile switching center has sent the information of the 
transmission rate to the base station and the mobile station, and 
after the rate switching time of the mobile station stored in the 
information memory has passed, the mobile switching center 
sends switching timing information for ordering switching of the 
transmission rate to the base station and the mobile station. 

Thus, the transmission rate may be changed promptly and 
surely. 

In a mobile communication system of the invention, after 
having received the switching timing information from the mobile 
switching center, the base station and the mobile station start 
transmission/reception of communication data at a new 
transmission rate from a time slot included in a first frame after 
the base station and the mobile station receive the information. 

Thus, the transmission rate may be changed promptly and 
surely. 

In a mobile communication system of the invention, when it 



is detected that a movement speed of the mobile station exceeds a 
range of a pedestrian's walking speed in the case that the 
movement speed is laid in the range of the pedestrian's walking 
speed, the mobile station sends car's movement speed information 
to this effect to the mobile switching center through the base 
station. 

Thus, the time slot may be changed so that the time slot is 
suited to the car's movement speed. 

A mobile communication system of the invention, when the 
mobile station detects that the movement speed of the mobile 
station falls below a range of the car's movement speed in the case 
that the movement speed is laid in the range of the car's 
movement speed, the mobile station sends car's movement speed 
releasing information to this effect to the mobile switching center 
through the base station. 

Thus, the time slot may be changed so that the time slot is 
suited to the pedestrian's walking speed. 

In a mobile communication system of the invention, the 
mobile switching center is provided with an information memory 
for storing the car's movement speed information in the case that 
the car's movement speed information is sent to the mobile 
switching center from the mobile station through the base station. 

Thus, the mobile switching center may surely grasp the fact 
to the effect that the movement speed of the mobile station is laid 
in the range of the car's movement speed. 

In a mobile communication system of the invention, the 
mobile switching center is provided with an information memory 
for storing the car's movement speed releasing information in the 
case that the car's movement speed releasing information is sent 
to the mobile switching center from the mobile station through 
the base station. 

Thus, the mobile switching center may surely grasp the fact 
to the effect that the movement speed of the mobile station is laid 
in the range of the pedestrian's walking speed. 

In a mobile communication system of the invention, the 
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mobile switching center is provided with a system setting 
processor for changing a time slot so that a guard time of a data 
communication channel is suited to the car's movement speed in 
the case that the car's movement speed information is stored in 
the information memory. 

Thus, the guard time of the data communication channel 
may be held to an appropriate value. 

Iii a mobile communication system of the invention, the 
mobile switching center is provided with a system setting 
processor for changing a time slot so that a guard time of a data 
communication channel is suited to the pedestrian's walking 
speed in the case that the car's movement speed releasing 
information is stored in the information memory.: . - 

Thus, the guard time of the data communication channel 
may be held to an appropriate value. 

In a mobile communication system of the invention, when 
the communication data are transmitted from the communication 
apparatus to the mobile station, the communication apparatus 
sends a data amount of the communication data to the mobile 
switching center. 

Thus, the mobile switching center may grasp the data 
amount of the communication data. Therefore, when the 
communication apparatus transmits a large amount of 
communication data, the mobile switching center may judge if the 
mobile station may surely receive the large amount of the 
communication data or not. 

In a mobile communication system of the invention, when 
the communication data are transmitted from the mobile station 
to the communication apparatus, the mobile station sends a data 
amount of the communication data to the mobile switching 
center. 

Thus, the mobile switching center may grasp the data 
amount of the communication data. Therefore, when the mobile 
station transmits a large amount of communication data, the 
mobile switching center may judge if the communication 
apparatus may surely receive the large amount of the 
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communication data or not. 

In a mobile communication system of the invention, when 
the communication data are transmitted from the communication 
apparatus or the mobile station to another communication 
apparatus or another mobile station, the communication 
apparatus or the mobile station which transmits the 
communication data sends a data amount of the communication 
data to the mobile switching center. 

Thus, the mobile switching center may grasp the data 
amount of the communication data. Therefore, when the 
communication apparatus or the mobile station transmits a large 
amount of communication data, the mobile switching center may 
judge if another communication apparatus or another mobile 
station may surely receive the large amount of the 
communication data or not. 

In a mobile communication system of the invention, the 
mobile switching center determines the practicable maximum 
transmission rate on a basis of the maximum transmission rate to 
be executed by the mobile station and a state of currently empty 
data communication channels, judges if the data amount sent 
from the communication apparatus is transmittable within a 
predetermined time or not when the communication apparatus 
starts transmitting the communication data at the maximum 
transmission rate, and when judging that the data amount is not 
transmittable within the predetermined time, the mobile 
switching center disallows the transmission of the communication 
data. 

Thus, reception errors of the communication data may be 
prevented. 

In a mobile communication system of the invention, the 
mobile switching center determines the practicable maximum 
transmission rate on a basis of the maximum transmission rate to 
be handled by the mobile station and a state of currently free data 
communication channels, judges if the data amount sent from the 
mobile station is transmittable within a predetermined time or 
not when the mobile station starts transmitting the 
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communication data at the maximum transmission rate, and 
upon judging that the data amount is not transmittable within 
the predetermined time, the mobile switching center disallows 
the transmission of the communication data. 

Thus, reception errors of the communication data may be 
prevented. 

In a mobile communication system of the invention, the 
mobile switching center determines the practicable maximum 
transmission rate on a basis of the maximum transmission rate to 
be handled by the mobile station and a state of currently free data 
communication channels, judges if the data amount sent from the 
communication apparatus or the mobile station transmitting 
communication data is transmittable within a predetermined 
time or not when the communication apparatus or the mobile 
station starts transmitting the communication data at the 
maximum transmission rate, and upon judging that the data 
amount is not transmittable within the predetermined time, the 
mobile switching center disallows the transmission of the 
communication data. 

Thus, reception errors of the communication data may be 
prevented. 

In a mobile communication system of the invention, when 
hand-over of the mobile station is carried out, the mobile 
switching center changes the transmission rate between the 
mobile station and a switched base station in accordance with a 
free data communication channel state of the switched base 
station. 

Thus, the transmission rate of communication data may be 
optimized each time the hand-over of the mobile station is 
performed. 

In a mobile communication system of the invention, the 
mobile switching center determines the switched base station 
before the hand-over of the mobile station is carried out, and 
judges the free data communication channel state of the switched 
base station. 

Thus, disconnection of radio-connection caused due to the 
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hand-over of the mobile station may be prevented. 

In a mobile communication system of the invention, the 
mobile station detects electric field strength of radio waves 
transmitted from all the base stations adjacent to the base station 
to which the mobile station is connected at present to send the 
electric field strength to the mobile switching center. 

Thus, the standard for selecting the optimal base station 
may be offered to the mobile switching center. 

In a mobile communication system of the invention, when 
receiving an instruction from the mobile switching center, the 
mobile station sends the electric field strength to the mobile 
switching center. 

Thus, the mobile switching center may obtain the electric 
field strength if necessary. 

In a mobile communication system of the invention, in case 
of receiving an instruction from the base station, the mobile 
station sends the electric field strength to the mobile switching 
center. 

Thus, when the base station judges that the mobile 
switching center requires the electric field strength, the mobile 
switching center may obtain the electric field strength if 
necessary. 

In a mobile communication system of the invention, the 
mobile switching center compares the electric field strength of 
radio waves transmitted from the respective base stations with 
one another, and determines that a base station which 
transmitted a radio wave having the maximum electric field 
strength is made to be the switched base station. 

Thus, the mobile switching center may determine the 
optimal base station as the switched base station. 

In a mobile communication system of the invention, the 
mobile switching center selects a data communication channel 
which may achieve the maximum transmission rate in a range of 
the maximum transmission rates to be handled by the mobile 
station from among free data communication channels of the 
switched base station. 
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Thus, the transmission rate of communication data may be 
optimized each time the hand-over of the mobile station is 
performed. 

In a mobile communication system of the invention, when 
the transmission rate is increased by carrying out the hand-over 
of the mobile station, the mobile switching center performs the 
hand-over before changing the transmission rate. 

Thus, the hand-over of the mobile station may be performed 
promptly. 

In a mobile communication system of the invention, when 
the transmission rate is decreased by carrying out the hand-over 
of the mobile station, the mobile switching center performs the 
hand-over after changing the transmission rate. 

Thus, disconnection of radio-connection caused due to the 
hand-over of the mobile station may be prevented. 

In a mobile communication system of the invention, when 
the transmission rate of communication data transmitted from 
the mobile station to the communication apparatus is increased, 
the mobile switching center checks for transmission power of the 
mobile station before increasing the transmission rate. 

Thus, the mobile switching center may judge if the 
transmission rate of communication data may be actually 
increased or not. 

In a mobile communication system of the invention, when 
the transmission rate of communication data transmitted from 
the communication apparatus to the mobile station is increased, 
the mobile switching center checks for transmission power of the 
base station before such an operation. 

Thus, the mobile switching center may judge if the 
transmission rate of communication data may be actually 
increased or not. 

In a mobile communication system of the invention, the 
mobile switching center checks for the transmission power of the 
mobile station by checking for received power of the base station. 

Thus, the mobile switching center may surely confirm the 
transmission power of the mobile station. 
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In a mobile communication system of the invention, the 
mobile switching center checks for the transmission power of the 
base station by checking for the received power of the mobile 
station. 

Thus, the mobile switching center may surely confirm the 
transmission power of the base station. 

In a mobile communication system of the invention, the 
mobile switching center sends an instruction to enhance a 
transmission power level to the mobile station, and sends an 
instruction to send the received power to the base station. 

Thus, the mobile switching center may judge if the 
transmission rate of communication data may be actually 
increased or not. 

In a mobile communication system of the invention, the 
mobile switching center sends an instruction to enhance a 
transmission power level to the base station, and sends an 
instruction to send the received power to the mobile station. 

Thus, the mobile switching center may judge if the 
transmission rate of communication data may be actually 
increased or not. 

In a mobile communication system of the invention, when 
an increase in the transmission power of the mobile station 
corresponding to the change in the transmission rate is not 
obtainable, the mobile switching center disallows the change in 
the transmission rate. 

Thus, when the transmission rate cannot be increased, the 
occurrence of a useless process of increasing the transmission rate 
can be prevented, and at the same time the occurrence of a 
communication abnormality resulting from such a process can be 
prevented. 

In a mobile communication system of the invention, when 
an increase in the transmission power of the base station 
corresponding to the change in the transmission rate is not 
obtainable, the mobile switching center disallows the change in 
the transmission rate. 

Thus, when the transmission rate cannot be increased, the 
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useless process of increasing the transmission rate can be 
prevented from being caused, and at the same time 
communication abnormality resulting from such process can be 
prevented from being caused. 

In a mobile communication system of the invention, when 
an increase in the transmission power of the mobile station 
corresponding to the change in the transmission rate is 
obtainable, the mobile switching center allows the change in the 
transmission rate. 

Thus, the transmission rate of communication data can be 
increased. 

In a mobile communication system of the invention, when 
an increase in the transmission power of the base station 
corresponding to the change in the transmission rate is 
obtainable, the mobile switching center allows the change in the 
transmission rate. 

Thus, the transmission rate of communication data can be 
increased. 

In a mobile communication system of the invention, when 
the transmission rate is doubled, the mobile switching center 
sends an instruction to enhance the transmission power by 3 dB 
to the mobile station. 

Thus, the transmission rate can be doubled. 

In a mobile communication system of the invention, when 
the transmission rate is doubled, the mobile switching center 
sends an instruction to enhance the transmission power by 3 dB 
to the base station. 

Thus, the transmission rate can be doubled. 

Brief Description of the Drawings 

Fig. 1 is a construction view of a conventional mobile 
communication system; 

Fig. 2 is a construction view of a mobile communication 
system of Embodiment 1 according to the present invention; 

Fig. 3 is a data structure diagram illustrating a time slot 
structure of PCS system and a cellular system using time-divided 
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CDMA, high speed TDMA and low speed TDMA and so on; 

Fig. 4 is a state transition diagram of the mobile 
communication system; 

Fig. 5 is a flow chart explaining an operation of the mobile 
communication system of Embodiment 1 according to the present 
invention; 

Fig. 6 is a detailed configuration diagram illustrating a 
mobile switching center of a mobile communication system of 
Embodiment 2 according to the present invention; 

Fig. 7 is a state transition diagram explaining a control 
structure of the mobile communication system; 

Fig. 8 is a flow chart explaining a mobile communication 
system of Embodiment 3 according to the present invention; 

Fig. 9 is a table showing the contents of a mobile switching 
center information memory 35 storing a transmission rate and a 
rate switching time to be handled by each mobile station; 

Fig. 10 is a transmission flow chart explaining a mobile 
communication system of Embodiment 4 according to the present 
invention; 

Fig. 1 1 is a transmission flow chart explaining a mobile 
communication system of Embodiment 5 according to the present 
invention; 

Fig. 12 is a flow chart showing the check process before 
performing hand-over; 

Fig. 13 is a flow chart explaining a mobile communication 
system of Embodiment 6 according to the present invention; 

Fig. 14 is a flow chart explaining a mobile communication 
system of Embodiment 6 according to the present invention; and 

Fig. 15 is a flow chart showing the transmission power check 
process. 

Best Modes for Carrying Out the Invention 

In order to describe the present invention in more detail, the 
best modes for carrying out the present invention will be 
described with reference to the attached drawings below. 
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Embodiment 1. 

Fig. 2 is a construction view illustrating a mobile 
communication system of Embodiment 1 according to the present 
invention. In Fig. 2, reference numerals 11 and 12 designate a 
database (communication apparatus) connected to and a public 
communication network (Public Service Telephone Network: 
PSTN), respectively. Reference numerals 13 to 15 and 16 to 22 
designate switching centers and communication apparatus, i.e., 
portable communication apparatuses or half fixed WLL station 
(Wireless Local Loop), respectively. These communication 
apparatus and so on will be hereinafter referred to as a mobile 
station. Reference numerals 23 to 26 designate base stations 
which inter- exchange control information necessary for radio 
communication with mobile station 16 and so on belonging to 
radio-covered areas through a control channel and 
transmit/receive communication data including speech data, 
image data, and so on to/from the mobile station 16 and so on 
through a data communication channel, respectively. Reference 
numerals 23a, 24a, 25a and 26a designate a radio-covered area of 
the mobile station 23, a radio-covered area of the mobile station 
24, a radio-covered area of the mobile station 25, and a radio- 
covered area of the mobile station 26, respectively. Reference 
numerals 27, 28 and 29 designate mobile switching centers which 
receive control information necessary for data communication 
from the database 11 connected to PSTN 12 and receive control 
information transmitted from the mobile station 16 and so on 
through the base station 23 and so on, and set a transmission rate 
of communication data transmitted/received between the mobile 
station 16 and so on and the database 11 and the like, 
respectively. 

An operation of the mobile communication system of 
Embodiment 1 will be described below. 

First, in the mobile communication system, a subscriber's 
number, user ID, accounting, authentication, and so on are 
control information independent from the characteristics of a 
communication medium. 
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On the other hand, an allowable transmission rate or a rate 
switching time of a user terminal (mobile station 16, database 11, 
and so on) markedly differs from one another depending on each 
user terminal or setting of a system. 

Hereinafter, in this specification, the former will not be 
referred to in particular, but how to handle the transmission rate 
and so on depending on the characteristics of the communication 
medium will be described below. 

First, as illustrated in Fig. 2, the mobile switching center 27 
and so on controlling the base station 23 and so on are wire- 
connected to PSTN 12. On the other hand, the mobile station 16 
and so on transmit/receive a control signal and so on to/from the 
base station 23 and so on by using a digital modulation system 
and the mobile station 16 and so on are radio-connected to the 
base station 23 and so on using the transmission systems such as 
Frequency Division Multiple Access/Time Division Duplex 
(FDMA/TDD) system, Code Division Multiple Access/Time 
Division Duplex (CDMA/TDD) system, Multi-Carriers Time 
Division Multiple Access/Frequency Division Duplex 
(TDMA/FDD) system, TDMA/TDD system, time-divided 
CDMA/FDD system, time -divided CDMA/TDD system, and so on. 

In Fig. 3, the structure of a time slot for PCS (Personal 
Communication System) using time -divided CDMA and the 
cellular system is shown. #41-0 to 3 are time slots for PCS and 
#47-Tl/Rl and T2/R2 are time slots for the cellular system. 
Moreover, time slots #44-T0/R0 for TDMA medium speed data 
communication, time slots #51-T0/R0, Tl/Rl, T3, and T7A for 
TDMA high speed data communication and time slots #52-T7C 
for time -divided CDMA high speed data communication are 
shown. 

However, an example of the other low speed TDMA time 
slots (marked with "*") are shown, which are used for voice data, 
low speed data or control channels. 

Moreover, in Fig. 3, down- link time slots are five slots of TO, 
Tl, T2, T3 and T7, while up-link time slots are three slots of R0, 
Rl, and R2, and these time slots form the asymmetrical time- 
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division duplex system (TDD system). 

Next, the state transition of radio circuits between the 
mobile station 16 and so on the base station 23 and so on will be 
described with reference to the state transition diagram of Fig. 4 
and the flow chart of Fig. 5 (when there are a plurality of mobile 
stations radio-connected to the base station, the number of the 
state transition diagrams similar to Fig. 4 are equal to the 
number of the plurality of mobile stations, but for the explanatory 
convenience, the state transition between the mobile station 16 
and the base station 23 will be described). 

First, when the mobile station 16 transmits a call, the 
mobile station 16 receives a. control channel transmitted by the 
base station 23 in the state J 1 to make a request for radio-vi^f 
connection through time slots in the control channel allocated to 
the mobile station 16 (step ST 1). 

When the request for radio-connection is transmitted from 
the mobile station 16, in addition to receiving the request for 
radib-conne^Ioii through the base station 23, the 'mobile *: v " . r~*vr. 
switching center 27 judges if the radio-connection is valid or not 
to set a traffic channel between the mobile station 16 and the base 
station 23 (step ST2). r 

On the other hand, when the base station 23 transmits a call 
(the call of the base station 23 is a call according to a call of the 
database 11), the base station 23 transmits a telephone number of 
the mobile station 16 designated by the database 11 using a 
broadcasting channel in control channels (step ST3). 

When the mobile station 16 which has received the own 
station telephone number responds to the base station 23 through 
the designated control channel, the mobile switching center 27 
sets a talking channel or a low speed data channel between the 
mobile station 16 and the base station 23 (step ST4). 

When setting the talking channel, the mobile switching 
center 27 receives control information necessary for radio- 
communication through a control channel from the mobile station 
16. For example, the mobile switching center 27 receives a 
transmission rate and so on to be handled by the mobile station 



19 



16. 

Then, after the talking channel is set between the mobile 
station 16 and the base station 23, an on-line operator of PSTN12 
receives mobile station ID from the mobile station 16 and 
authenticates the mobile station 16 and the like (step ST5). 

When the on-line operator of PSTN12 authenticates the 
mobile station 16, the mobile switching center 27 sets a data 
communication channel between the mobile station 16 and the 
base station 23 (steps ST6, ST7) to change the state from Jl to 
J2. 

In such way, transmission/reception of communication data 
is started between the mobile station 16 and the database 11. 
First, the database 11 starts preliminary communication to check • 
if the mobile station 16 has the capacity to handle communication 
data. 

In the case of such preliminary communication, since a 
transmitted data amount is small, the transmission rates of the 
xip-iink (transmission path" for transmitting commurricatrorrdata ' — — :~ 
from the mobile station 16 to the database 11) and the down-link 
(transmission path for transmitting communication data from the 
database 11 to the mobile station 16) are usually set in a low 
speed data transmission range (less than 19.6 Kbps). . 

The transmission rates of the up-link and the down-link are - 
set in a low speed data transmission range. However, the 
transmission rate of the up-link does not necessarily agree with 
the transmission rate of the down-link. For example, the 
transmission line of the up-link is set to 8 Kbps, while the 
transmission line of the down-link is set to 2 Kbps (setting in 
asymmetrical radio-communication). 

Moreover, when the high speed data transmission or the 
medium speed data transmission is necessary from the start, the 
transmission rate is sometimes set in a range of the high speed 
data transmission (equal to or more than 200 Kbps) or a range of 
the medium data transmission (equal to or more than 19.6 Kbps 
and less than 200 Kbps). 

In such way, the transmission rate of the data 
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communication channel for radio-connecting the mobile station 16 
to the base station 23 and transmission/reception of 
communication data is started. However, a data amount is not 
constantly fixed. As time passes, the data amount is sometimes 
changed. This results in a trouble to the effect that transmission 
data cannot be transmitted in a short time at a firstly set 
transmission rate or the like. 

For this reason, in Embodiment 1, when a request for 
changing the transmission rate is made by the mobile station 16 
or the database 11 after the transmission rate of communication 
data has been set once, the mobile switching center 27 takes into 
consideration the transmission rate to be handled by the mobile 
station 1 6 and the state of currently free data communication 
channels to change the transmission rate of the up -link and the 
transmission rate of the down- link individually and 
independently. J3 to J8 show the states in which the 
transmission rate of the up-link and the transmission rate of the 
down-link are changed in response to the request made by the 
mobile station 16 or the database 11. The intermittent data 
transmission in J6 to J8 is data transmission in which radio- 
communication between the mobile station 16 and the base 
station 23 is maintained but there is a period in which no 
communication data is transmitted. It is considered that the 
transition state to such intermittent data -transmission is allowed. 
In this case, if accounting of connection fee is imposed only in 
transmission time of communication data, communication fee can 
be made cheap and the base station 23 can release the data 
communication channel in a time period such that no 
communication data is transmitted. 

As described above, the mobile communication system is 
formed such that the mobile switching center 27 changes the 
transmission rate of communication data transmitted from the 
mobile station 16 and so on to the database 11 or communication 
data transmitted from the database 11 to the mobile station 16 
and so on individually and independently in accordance with a 
request of the mobile station 16 and so on or the database 11. 
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Therefore, even though a data amount of communication data 
transmitted from the mobile station 16 and so on to the database 
11 or a data amount of communication data transmitted from the 
database 11 to the mobile station 16 and so on are changed after 
the transmission rate of communication data has been set once, 
the transmission rate can be changed to a transmission rate 
corresponding to the data amount. 

Therefore, radio environment similar to that of multimedia 
communication can be produced. 

Embodiment 2. 

Fig. 6 is a detailed configuration diagram illustrating a 
mobile switching center of a mobile communication system of 
Embodiment 2 according to the present invention: In Fig. 6, 
reference numerals 31, 32, 33 ^and 34 designate a PSTN interface, 
a talking channel exchanging portion, a high speed data memory 
device for functioning as a buffer of communication data when 
performing high speed data transmission and a data number 
management processor, respectively. Reference numeral 35 
designates a mobile station information memory which stores the 
transmission rate to be handled by the mobile station 16 and so 
on and also stores a rate switching time of the mobile station 16 
and so on. In addition, the mobile station information memory 
35 stores car's movement speed information, car's movement 
speed releasing information, and so on. 

Furthermore, reference numerals 36, 37 and 38 designate a 
transition state control processor for managing the transition 
state of the transmission rate for each mobile station, a priority 
control processor for managing a setting operation of a data 
communication channel by the mobile switching center 27 and a 
changing operation of the transmission rate by the mobile 
switching center 27 and a system setting processor for changing a 
time slot so that a guard time of a data communication channel is 
suited to the movement speed of the mobile station 16 and so on 
in the case that the car's movement speed information or the car's 
movement speed information is stored in the mobile station 
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information memory 35, respectively. Reference numerals 39 
and 40 designate a signaling processor and a base station 
interface, respectively. In Fig. 6, the construction of the mobile 
switching center 27 is illustrated, and the construction of the 
mobile switching center 28 and the construction of the mobile 
switching center 29 are similar to that of the mobile switching 
center 27. 

Subsequently, an operation of the mobile communication 
system of Embodiment 2 will be described. In Embodiment 1, 
the arrangement of the mobile switching center 27 and so on are 
not referred to in particular. However, the mobile switching 
center 27 and so on are formed as illustrated in Fig. 6. As 
illustrated in Fig. 7, in the data speed change process of changing 
the transmission rate of communication data, the mobile 
switching center and the base station become a window for 
receiving a request for changing the transmission rate from the 
mobile station 16 or the database 11 and the mobile switching 
center 27 and so on are in charge of control of the data speed 
change process. 

Moreover, the system setting processor 38 performs 
processing of receiving the request for changing the transmission 
rate in particular in the mobile switching center 27 and so on and 
sets the transmission rate of communication data to the 
requested transmission rate. 

In addition, when the database 1 1 holds a large amount of 
data on geology, the earth's crust, and so on like a database of a 
earth physics laboratory for example and has the function to 
transmit/receive the large amount of data, it can be considered 
that the database 11 transmits/receives the large amount of data 
to/from the mobile station 16 and so on. 

However, when the transmission rate and so on is not 
managed and the large amount of data is merely transmitted in 
transmitting the large amount of data, the transmission 
performance of the mobile station 16 or the database 11 is not 
given full play and the transmission time of data is increased 
more than expected sometimes. 
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Therefore, in such case, since the mobile switching center 
receives the request for changing the transmission rate from the 
mobile station 16 or the database 11 to change the transmission 
rate, the transmission performance can be given full play. 

Embodiment 3. 

Fig. 8 is a flow chart explaining a mobile communication 
system of Embodiment 3 according to the present invention and 
Fig. 9 is a table showing the contents of the mobile switching 
center information memory 35 which stores the transmission rate 
to be handled by each mobile station and the rate changing time. 

An operation of the mobile communication system of 
Embodiment 3 will described below. 

First, when the mobile station 16 enters the radio-covered 
area 23a of the base station 23 (in Embodiment 3, the mobile 
station 16 is used as an example to explain the operation), the 
mobile station 16 transmits a location registration request to the 
base station 23 through a control channel (PI). * 

Subsequently, when the base station 23 receives the location 
registration request from the mobile station 16, the base station 
23 registers the location of the mobile station 16 and transmits 
the location registration request to the mobile switching center 27 
(PI). 

When the mobile switching center 27 receives the location 
registration request from the base station 23, the mobile 
switching center 27 transmits a signal for obtaining the report of 
information on the transmission rate to be handled by the mobile 
station (hereinafter referred to as "transmission rate") and the 
rate switching time to the mobile station 16 through the base 
station 23 (P2). 

In such way, when the mobile station 16 transmits the 
information on the transmission rate and the rate switching time 
to the mobile switching center 27 through the base station 23 (P3), 
the mobile switching center 27 stores the transmission rate and 
the rate switching time in the mobile station information memory 
35 to register the transmission rate and so on of the mobile 
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station 16 (see Fig. 9). 

Thus, in the state in which the transmission rate and so on 
of the mobile station 16 is stored, when the database 1 1 or the 
mobile station 16 transmits a call (call includes the information 
on the transmission rate required by a calling side) (P4, P5), the 
mobile switching center 27 selects the transmission rate required 
by the calling side from among transmission rates stored in the 
mobile station information memory 35 to send information on the 
transmission rate to the base station 23 and the mobile station 16 
(P6, P7). 

Furthermore, after the mobile switching center 27 sends 
information on the transmission rate to the base station 23 and 
the mobile station 16, the mobile switching center 27 counts time 
from the time as a starting point, at which the information has 
been sent. When the time has reached the rate switching time 
stored in the mobile station information memory 35, the mobile 
switching center 27 sends the switching timing information to the 
base station 23 and the switching timing information (P9, P10). 
In this example, the mobile switching center 27 counts time to 
send the switching timing information, but the base station 23 
may count time to send the switching timing information to the 
mobile station 16 according to an instruction of the mobile 
switching center 27. 

After the switching timing information is sent to the base 
station 23 and the mobile station 16, both the stations 23 and 16 
start transmission/reception of communication data at the 
transmission rate corresponding to the earlier sent transmission 
rate information (Pll, PI 2). 

In such way, transmission/reception of communication data 
is started. When the database 11 or the mobile station 16 
transmits the request for changing the transmission rate during 
communication of the communication data (P13, P14), the mobile 
switching center 27 selects the transmission rate corresponding to 
this request from among the transmission rates stored in the 
mobile station information memory 35 to send the selected 
transmission rate to the base station 23 and the mobile station 16 
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(P15, P16). 

Moreover, after sending information on the selected 
transmission rate to the base station 23 and the mobile station 16, 
the mobile switching center 27 counts time from the time of a 
starting point at which the information has been sent. When the 
time has reached the rate switching time stored in the mobile 
station information 35, the mobile switching center 27 sends the 
switching timing information to the base station 23 and the 
mobile station 16 (P18, P19). 

After the switching timing information is sent to the base 
station 23 and the mobile station 16, both the stations 23 and 16 
resume transmission/reception of communication data at the sent 
new transmission rate from a time slot in the first frame after the 
information is sent (P20, P21). 

Thus, the transmission fate of communication data is 
changed. When the mobile station 16 transmits a request for 
changing a guard time of TDMA system in accordance with the 
change of the transmission rate, the mobile switching center 27 
sends information on a new guard time to the base station 23 and 
the mobile station 16 (P23, P24). 

Moreover, after the mobile switching center 27 sends 
information on the new guard time to the base station 23 and the 
mobile station 16, the mobile switching center 27 counts time 
from the time of a starting point at which the information has 
been sent. When the time has reached the time designated by 
the mobile station 16, the mobile switching center 27 sends the 
switching timing information to the base station 23 and the 
mobile station 16 (P26, P27). 

After the switching timing information is sent to the base 
station 23 and the mobile station 16, both the stations 23 and 16 
resume transmission/reception of communication data using the 
new guard time (P28, P29). 

As described above, in the mobile communication system of 
Embodiment 3, when the mobile station 16 resisters an own 
location, the mobile switching center 27 registers the 
transmission rate of the mobile station 16 and also registers the 
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rate switching time of the mobile station 16. Therefore, the 
mobile switching center 27 can change the transmission rate of 
communication data or the guard time quickly if necessary. 

In addition, in the mobile communication system of 
Embodiment 3, the guard time of TDMA system is changed in 
accordance with the change of the transmission rate. 
Specifically, there are many cases in which the guard time is 
changed. When the mobile station detects that the movement 
speed of the mobile station exceeds the pedestrian's walking 
speed in the case that the movement speed of the mobile station is 
laid in a range of the pedestrian's walking speed (for example, the 
movement speed is less than 4 km/hour), the mobile station 
requires the change of the guard time by sending car's movement 
speed information to this effect to the mobile switching center 
through the base station. When the mobile station detects that 
the movement speed of the mobile station falls below a range of 
the car's movement speed in the case that the movement speed of 
the mobile station is laid in a range of the car's movement speed 
(for example, the movement speed is more than 4 km/hour), the 
mobile station requires the change of the guard time by sending 
car's movement speed releasing information to this effect to the 
mobile switching center through the base station. 

The car's movement speed information and the car's 
movement speed releasing information are stored in the mobile 
station information memory 35 of the mobile switching center 27. 
When the car's movement speed information and the car's 
movement speed releasing information are stored in the mobile 
station information memory 35, the system setting processor 38 
changes the time slot such that the guard time of the data 
communication channel is suited to the pedestrian's walking 
speed or the car's movement speed. 

Embodiment 4. 

Fig. 10 is a transmission flow chart explaining a mobile 
communication system of Embodiment 4 according to the present 
invention; 
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An operation of the mobile communication system of 
Embodiment 4 will be described below. 

First, like Embodiment 1, a data communication channel is 
set between a mobile station 16 and a base station 23 by making a 
request for transmitting data by the mobile station 16, and 
communication data, and transmission/reception of 
communication data is started (in Embodiment 4, the mobile 
station 16 is also used as an example for the description sake). 

However, in Embodiment 4, when the mobile station 16 
requires transmission of communication data to a database 11 
(P31), the database 11 sends a data amount of communication 
data to the mobile switching center 27 and also makes a request 
for transmitting information on the maximum transmission rate 
to be handled by the mobile station 16 to the mobile switching 
center 27 (P32). 

Since the handlable maximum transmission rate is 
determined based on the transmission performance of the mobile 
station 16 arid the state of currently free data communication 
channels, the mobile switching center 27 refers to the 
transmission rate of the mobile station 16 stored in a mobile 
station information memory 35 and also checks for the state of 
currently free data communication channels to determine the : 
maximum transmission rate actually to be handled by the mobile 
station 16. 

When transmission of communication data is started at the 
practicable maximum transmission rate, the mobile switching 
center 27 judges if the data amount sent from the database 11 can 
be transmitted within a predetermined time or not. When 
judging that the data amount cannot be transmitted within the 
predetermined time, the mobile switching center 27 disallows 
transmission of communication data and sends information to 
this effect to the mobile station 16 and the database 11. 

On the other hand, when judging that the data amount can 
be transmitted within the predetermined time, the mobile 
switching center 27 sends information on the maximum 
transmission rate to the database 11, the base station 23 and the 
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mobile station 16 (P33, P34 and P35). 

Then, ACK signal for acknowledging that the transmission 
rate is changed to the maximum transmission rate is sent from 
the mobile station 16 to the mobile switching center 27 and the 
database 11 (P36, P37), the mobile switching center 27 performs 
processing for switching the transmission rate of communication 
data like Embodiment 3 (P38). 

After the mobile switching center 27 switches the 
transmission rate of communication data, the database 11 
transmits the communication data to the mobile station 16 at the 
transmission rate (P3 9). 

Next, when the mobile station 16 transmits a large amount 
of communication data to the database 11, the mobile station 16 
transmits the request for transmitting data including the data 
amount of communication data to the mobile switching center 27 
and the database 11 (P40, P41). 

Then, the mobile switching center 27 refers to the 

transmission rate of the mobile station 16 stored in the mobile 

station information memory 35 and also checks for the state of 
currently free data communication channels to determine the 
practicable maximum transmission rate. 

Subsequently, the mobile switching center 27 judges if the 
data amount of communication data sent from the mobile station 
16 is transmittable within a predetermined time or not when, 
transmission of communication data is started at the practicable 
maximum transmission rate. When judging that the data 
amount is not transmittable within the predetermined time, the 
mobile switching center 27 disallows the transmission of 
communication data and sends information to this effect to when 
judging that the data amount is not transmittable within the 
predetermined time, the mobile switching center 27 disallows the 
transmission of communication data and sends information to 
this effect to the mobile station 16 and the database 11. 

On the other hand, when judging that the data amount is 
transmittable within the predetermined time, the mobile 
switching center 27 sends information on the maximum 
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transmission rate to the database 11, the base station 23 and the 
mobile station 16 (P42, P43, P44). 

Then, when the database 11 sends ACK signal for 
acknowledging that the transmission rate is changed to the 
maximum transmission rate to the mobile switching center 27 
and the mobile station 16 (P45, P46), the mobile switching center 
27 performs processing for switching the transmission rate of 
communication data like Embodiment 3 (P47). 

After the mobile switching center 27 switches the 
transmission rate of communication data, the mobile station 16 
transmits communication data to the database 11 at the 
transmission rate (P38). 

As apparently described above, according to Embodiment 4, 
when the database 11 and so on transmits communication data to 
the mobile station 16 and so on, the database 11 and so on are 
designed to send the data amount of communication data to the ? 
mobile switching center 27. Therefore, the mobile switching 
center 27 can grasp -the* data amount-of communication data— -As- 
a result, when the database 1 1 and so on transmit the large 
amount of communication data, the mobile switching center 27 
can judge whether the mobile station 16 and so on can receive the 
large amount of communication data or not. 

Moreover, when the database 11 and so on start 
transmission of communication data at the maximum 
transmission rate, the mobile switching center 27 judges if the 
data amount sent from the database 11 and so on are 
transmittable within a predetermined time or not. When 
judging that the data amount is not transmittable within the 
predetermined time, the mobile switching center 27 disallows 
transmission of communication data. Therefore, reception 
errors of communication data can be prevented. 

In Embodiment 4, the two cases are described as follows: the 
case in which communication data are transmitted from the 
database 11 to the mobile station 16; and the case in which 
communication data are transmitted from the mobile station to 
the database 11. However, Embodiment 4 may be applied to a 
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case in which communication data are transmitted from the 
database 11 to another database and a case in which 
communication data are transmitted from the mobile station 16 
to another mobile station, which results in obtaining the similar 
effect. 

Embodiment 5. 

Fig. 11 is a transmission flow chart illustrating a mobile 
communication system of Embodiment 5 according to the present 
invention, and Fig. 12 is a flow chart showing the check process 
beforehand-over. 

An operation of the mobile communication system of 
Embodiment 5 will be described below. 

In Embodiment 5, the case will be described in which since a 
mobile station 16 moves from a radio-covered area 24a of a base 
station 24 to a radio-covered area 23a of a base station 23, hand- 
over of a mobile station 16 is carried out. 

First, when a hand- over request is maderbyrthe -mobile- 
station 16 or the base station 24 (ST11), a mobile switching center 
27 detects electric field strength of radio waves transmitted from 
all the base stations 23 and 25 adjacent to the base station 24 
currently connected to the mobile station 16 and instructs the 
mobile station 16 to send the electric field strength to the mobile 
switching center 27 (step ST12). 

Subsequently, after the mobile switching center 27 receives 
the electric field strength of radio waves transmitted from the 
base stations 23 and 25 adjacent to the mobile station 16 from the 
mobile station 16, the mobile switching center 27 compares the 
electric field strength with one another to determine that the base 
station which transmitted a radio wave of the maximum electric 
field strength is made to be a switched base station (step ST13). 
However, for the explanatory convenience, it is assumed that the 
base station 23 be a switched base station. 

After the switched base station is determined, a system 
setting processor 38 of the mobile switching center 27 refers to the 
contents stored in a mobile station information memory 35 to 
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select a data communication channel in which the maximum 
transmission rate can be achieved in a range of the maximum 
transmission rates to be handled by the mobile station 16 from 
among free data communication channels of the base station 23 
(step ST14). 

The system setting processor compares the transmission 
rate before switching with the transmission rate after switching 
(step ST15). When the transmission rate after switching is 
higher than the transmission rate before switching, the system 
setting processor performs hand-over of the mobile station 16 
before the transmission rate is switched in order to perform the 
hand-over of the mobile station 16, as shown in Fig. 11 (P54). In 
addition, the case will be described in Embodiment 6, in which the 
transmission rate before switching is higher than the 
transmission rate after switching. 

In such way, after the hand-over of the mobile station 16 is 
performed, the system setting processor 38 checks for free data 
communication channels -again, and then selects the data 
communication channel in the same method and sends 
information on the maximum transmission rate to the base 
station 23 and the mobile station 16 (P55, P56). 

Moreover, after the mobile switching center 27 sends the 
maximum transmission rate to the base station 23 and the mobile 
station 16, the mobile switching center 27 counts time from the 
time of a starting point at which the information on the maximum 
transmission rate has been sent. When the time has reached the 
rate switching time stored in the mobile station information 
memory 35, the mobile switching center 27 sends the switching 
timing information to the base station 23 and the mobile station 
16 (P58, P59). 

When the mobile switching center 27 has sent the switching 
timing information to the base station 23 and the mobile station 
16, the base station 23 and the mobile station 16 start 
transmission/reception of communication data at the 
transmission rate according to the information on the earlier sent 
maximum transmission rate (P60, P61). 
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As described above, according to Embodiment 5, since the 
mobile switching center 27 is designed to select the data 
communication channel in which the maximum transmission rate 
can be achieved in a range of the maximum transmission rates to 
be handled by the mobile station 16, the transmission rate of 
communication data can be optimized each time the hand-over of 
the mobile station 16 is performed. 

Moreover, when the transmission rate is increased by 
performing the hand-over of the mobile station 16, the hand-over 
of the mobile station 16 is performed before the transmission rate 
is changed. Therefore, the hand-over of the mobile station 16 
can be carried out promptly. 

Embodiment 6. 

In Embodiment 5, the case is described in which the 
transmission rate is increased by performing the hand-over. 
However, when the transmission rate is decreased by performing 
the hand-over, the hand-over may be performed after the ' "" " 
transmission rate is changed. 

In such way, disconnection of radio-connection caused due to 
the hand-over of the mobile station 16 can be prevented. 

Embodiment 7. 

Fig. 14 is a transmission flow chart showing a mobile 
communication system of Embodiment 7 according to the present 
invention, and Fig. 15 is a flow chart showing the check process of 
transmission power. 

An operation of the mobile communication system of 
Embodiment 7 will be described below. 

In Embodiment 5, the mobile communication system is 
described in which the transmission rate is changed immediately 
after the hand-over is performed. For example, since 
transmission power of a transmission side apparatus needs to be 
doubled (dB value is increased by 3 dB) in order to increase the 
transmission rate, the transmission power may be checked for 
after the hand-over is performed as shown in Fig. 14. 
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For example, while transmission/reception of 
communication data is performed between the mobile station 16 
and the base station 23 (step ST21), the mobile switching center 
27 judges if there is a free data communication channel with a 
transmission rate higher than the transmission rate in current 
use in a cell with which the mobile switching center 27 
communicates at present or not (step ST22). 

When there is no free data communication channel, the 
mobile switching center 27 terminates this process. When there 
is a free data communication channel in the cell to the contrary 
(step ST23), the mobile switching center 27 judges if the mobile 
station 16 and the database 11 can perform data communication 
of a transmission rate higher than the transmission rate in 
current use by referring the mobile station information memory 
35 and so on (step ST24). 

When the mobile switching center 27 judges that faster data 
communication can be performed, the mobile switching center 27 
judges if there is extra transmission power or not by checking — 
transmission power of the base station 23 by checking received 
power of the mobile station 16 in the case that the mobile station 
16 receives communication data (step ST24). 

On the other hand, when the base station 23 receives 
communication data, the mobile switching center 27 judges if 
there is extra transmission power or not by checking transmission 
power of the mobile station 16 by checking received power of the 
base station 23 (step ST24). 

When judging that there is extra transmission power (step 
ST27), the mobile switching center 27 immediately performs 
switching of the transmission rate (step ST28). On the contrary, 
when judging that there is no extra transmission power (step 
ST27), the mobile switching center 27 instructs the mobile station 
16 (or base station 23) of a transmission side to increase the 
transmission power level and instructs the base station 23 (or 
mobile station 16) of a reception side to send received power to the 
mobile switching center 27. 

Thus, the mobile switching center 27 judges if extra 
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transmission power available for the changed transmission rate is 
secured by increasing received power or not. Only when the 
extra transmission power is secured, the mobile switching center 
27 performs switching of the transmission rate. When the extra 
transmission power is not secured to the contrary, the mobile 
switching center 27 stops switching of the transmission rate. 

As described above, in Embodiment 7, when the 
transmission power corresponding to the changed transmission 
rate is secured, the mobile switching center 27 allows the change 
of the transmission rate. On the contrary, when the 
transmission power corresponding to the changed transmission 
rate is not secured, the mobile switching center 27 disallows the 
change of the transmission rate. When the transmission rate 
cannot be increased, the useless process of increasing the 
transmission rate can be prevented from being caused and the 
communication abnormality caused due to such useless process 
can be prevented from being caused. 

Industrial Applicability of the Invention 

As described above, in a mobile communication system of 
the present invention, when an asymmetrical data 
communication channel is set in which a transmission rate of 
communication data transmitted from a mobile station to a 
database differs a transmission rate -of communication data 
transmitted from the database to the mobile station, a mobile 
communication system of the present invention is effective in 
forming multimedia like radio-communication a data amount of 
which sometimes varies as time elapses. 



